Genotypic and phenotypic characterization of Lactobacillus casei strains isolated from different ecological niches suggests frequent recombination and niche specificity.
Lactobacillus casei strains are lactic acid bacteria (LAB) that colonize diverse ecological niches, and have broad commercial applications. To probe their evolution and phylogeny, 40 L. casei strains were characterized; the strains included isolates from plant materials (n=9), human gastrointestinal tracts (n=7), human blood (n=1), cheeses from different geographical locations (n=22), and one strain of unknown origin. API biochemical testing identified niche-specific carbohydrate fermentation profiles. A multilocus sequence typing (MLST) scheme was developed for L. casei. Partial sequencing of six housekeeping genes (ftsZ, metRS, mutL, nrdD, pgm and polA) revealed between 11 (nrdD) and 20 (mutL) allelic types, as well as 36 sequence types. Phylogenetic analysis of MLST data by Reticulate and split decomposition analysis indicated frequent intra-species recombination. Purifying selection was detected, and is likely to have contributed to the evolution of certain L. casei genes. Pulsed-field gel electrophoresis (PFGE) using SfiI was able to discriminate all the isolates, even those not differentiated by MLST. Phylogenetic trees reconstructed based on the MLST data using minimum evolution algorithm, and the SfiI-PFGE restriction patterns using the unweighted-pair group method with arithmetic mean (UPGMA), revealed consensus clusters of strains specific to cheese and silage. Topological discrepancies between the MLST and PFGE trees were also observed, suggesting that intragenic point mutations have accumulated at a slower rate than indels and genome rearrangements in L. casei. The L. casei population analysed in this study demonstrated both a high level of phenotypic and genotypic diversity, as well as specificity to different ecological niches.